Vascular endothelial growth factor gene therapy in ischaemic rat skin flaps.
Gene therapy with the complementary DNA (cDNA) of the angiogenic cytokine vascular endothelial growth factor (VEGF) has emerged as a promising strategy in the treatment of myocardial and lower-limb ischaemia. The objective of this study was to determine whether these principles could be applied to a recognised model of skin-flap ischaemia. Plasmid vectors including the cDNA of green fluorescent protein (GFP) and one of three VEGF isoforms (A165, B167 or B186) were constructed, and their base sequences confirmed. GFP expression was used as a marker of successful in vitro transfection of human endothelial cells with each plasmid. The plasmids were then administered subcutaneously to rat abdominal skin flaps surgically rendered ischaemic, and the percentage of viable tissue was assessed at 1 week. Angiograms of the flaps and histological preparations of flap tissue were assessed for evidence of angiogenesis. The survival of flaps treated with VEGF A165 or B167 cDNA was significantly greater than that of controls (P < 0.05). The survival of flaps treated with VEGF B186 cDNA was greater than that of controls, but statistical significance was not reached. Angiograms and microvessel density counts failed to produce evidence of angiogenesis. With improved delivery strategies, VEGF may have a role in the management of surgical ischaemia.